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ABSTRACT

One of the major changes that occur during processing, distribution, and final preparation of food is
oxidation. Oxidation of fat initiates other changes in the food systems that affect its nutrition quality,
wholesomeness, safety, color, odor, and texture. Gallic acid (GA) has been reported to provide anti-bacterial, anti-
fungal, anti-inflammatory and anti-cancer activity and also is a strong antioxidant. In this research, eleven
derivatives of gallic acid were synthesized by using esterification reaction in high yields from gallic acid. Their
structures were elucidated on the basic of IR and NMR spectroscopic data. Gallic acid (GA) and derivatives were
tested for their anti-oxidative activity by 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assay.
Gallic acid (GA) was found to have the highest free radical scavenging ability and n-Butyl 3,4,5-trihydroxybenzoate
(NbG) was found to have the lowest free radical scavenging ability. The other pure compounds examined showed

strong activity.

Key words: gallic acid, gallic acid derivatives, anti-oxidative activity
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Tagld35anivoyyadase 2, 2-Diphenyl-1-
picrylhydrazyl (DPPH) radicals %30 DPPH radical
scavenging
o a £ Y4 a
FIANTVIGNTUIOYWUTVOINTAUNAD
AUAZNIALNAAN 31UIU 10.0 mg azareluton
Y A [ Jd
uea 1.0 mL uandilaasazaievesaisduniizn
N1 30.0 L WENNUAITALANY 2,2-diphenyl-1-
picrylhydrazyl (DPPH) 193494 0.050 M $1491 3.0
Y Ao Yy 9 9 3|
mL vz lad1sazareninnududugaiioiu
v '
100.0 pg/mL Ha4INUUUITITAZA18N AU
1udu 100.0 pg/mL T1lias1n1sgananudnie
1ASeITAAINITQANAULTY (UV-Visible
spectrophotometer) NA210819AA LAY 517 nm
A J o &

109 15 0 1Hunan 199703 Faasazaronan
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DPPH vzilasuvindsuyilu luid uaziinis

2 ' A I Y Y 1 '
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1. aqﬁuﬁmmnimmaan (2-12) NFUAZT

Ay Y Y o 9
Nﬁﬂllﬂﬂ?ﬂﬂWiﬁQLﬂ§1$Wﬁ1§ﬁ1u

@13 (2-12) #9H (MG, EG, PG, IpG, NbG, IbG, NpG,
NhG, IhG, NoG 1182 NnG) WU 5 damiluans

1% IpG, IbG, NhG, ThG 1182 NnG LA AINAA

ponFaFUsYNUTYBINITALUNAAN (MG, EG, PG, I 1
IpG, NbG, IbG, NpG, NhG, ThG, NoG 8 NnG)
nnmsdauaTziasmueondiatuves
o1 WsvesnsaLnaan (Gallic derivatives) 1/%:& 11
ﬂ]ﬁ]ﬂ‘ﬁ 1 Wﬁ‘ﬁ‘lﬁ}ﬁ]1ﬂﬁﬂ?3$ﬂ1§ﬂﬂﬁ@\1ﬁ!ﬁu1$ﬁw
mﬁaqﬁ’uﬁﬁ&’amﬁwﬁ%{ gamzanAaes  AnMaasld %  E0AcHen
°C: hrs yield R
Methyl 3,4,5-trihydroxybenzoate; (MG) (2) 70 : 4 GLGARR 96.2 2:1;0.61
Ethyl 3,4,5-trihydroxybenzoate; (EG) (3) 80:4 GHGARE 93.7 2:1; 0.60
n-Propyl 3,4,5-trihydroxybenzoate; (PG) (4) 100: 6 GLGARR 90.3 2:1; 0.65
iso-Propyl 3,4,5-trihydroxybenzoate; (IpG) (5) 90:9 GLGARR 81.6 2:1;0.70
n-Butyl 3,4,5-trihydroxybenzoate; (NbG) (6) 100 : 8 nandiaedesu 9.1  1:2;0.74
iso-Butyl 3,4,5-trihydroxybenzoate; (IbG) (7) 100: 12 131 uFana 89.0 1:3;0.30
n-Pentyl 3,4,5-trihydroxybenzoate; (NpG) (8) 135:10 HANTIa0IEOU 733 1:3;0.13
n-Hexyl 3,4,5-trihydroxybenzoate; (NhG) (9) 150 : 12 HanaMaeeeu  77.3  1:2;0.23
Iso-Hexyl 3,4,5-trihydroxybenzoate; (IhG) (10) 135:24 1§1ﬁ’u%1§1m1a 80.9 1:2;0.31
991U
n-Octyl 3,4,5-trihydroxybenzoate; (NoG) (11) 150:24 NANTINADA 56.0 1:3;0.25
n-Nonyl 3.4,5-trihydroxybenzoate; (NnG) (12) 150 : 24 panaMaes 604  2:1;0.15
wazldiaseyutvesnsaunadan 3\0/
(Gallic derivatives) ‘V?Q 11 &5 (2-12) (MG, EG, PG, /@\
IpG, NbG, IbG, NpG, NhG, ThG, NoG ttag NnG) M " OH o

msga Inseashs Taemadia Nuclear Magnetic
Resonance (NMR; 'H-NMR t1a¢ "C-NMR) uag
Infrared Spectroscopy (FTIR) Givﬂfl’

1. @Y WuT Methyl 3,4,5-trihydroxyben

zoate; (MG) (2)

Methyl Gallate; MG (2)

'H NMR (D,0): (8, ppm): 3.88 (s, 3H, (-O-CH,)),
7.13 (s, 2H, (-C=(CH-),) in ring); "C NMR (D,0):
(O, ppm): 52.18 (-O-CH,), 109.38 (-C=(CH-),) in
ring, 120.02 (-C-COO-), 137.59 (C-4), 143.99
(-CH=COH-) x2 in ring, 168.46 (-COO-) 11a¢ FTIR,

1

cm : 347339 (OH), 2955.54 (C=C-H)in ring,
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1694.44 (C=0), 1621.24 (C=C)in ring, 1439.20 (C-
O)in ring, 1197.51(C-0) éﬁ'eya‘ﬁmmiaﬁuﬁu
Taseadre iiosnnmudumiaues 'H NMR 7 3.88
(s, 3H, (-0-CH,)); "C NMR i 52.18 (-O-CH,),
168.46 (-COO-) Az FTIR, cm” §1 1694.44 (C=0),
1197.51(C-0) Wumssusuinilulassadaars
MG nA09934 Wosnnastinulusssunaves
aonaalulve (ugsa tazamy, 2006)

2. aqﬁ’uﬁ' Ethyl 3,4,5-trihydroxyben

zoate; (EG) (3)

HO OH
OH
Ethyl Gallate; EG (3)
'H NMR (D,0): (8, ppm): 1.35 (t, J=7.2 Hz, 3H,
(-CH,-CH,)), 4.31 (q, J,=7.2 Hz, J~14.4 Hz, 2H,
(-0-CH,-)), 7.13 (s, 2H, (-C=(CH-),) in ring); "C
NMR (D,0): (O, ppm): 13.10 (-CH,-CH,), 61.70
(-0O-CH,-), 109.53 (-C=(CH-),) in ring, 102.32 (-C-
COO-), 137.54 (C-4), 143.97 (-CH=COH-) x 2 in
ring, 168.00 (-COO-) @ g FTIR, cm' : 344827
(OH), 2982.75 (C=C-H)in ring, 1694.49 (C=0),
1615.52 (C=C)in ring, 1532.26 (C-C) 1448.23 (C-C)
in ring, 1193.82 (C-0) %’ay‘aﬁmmmﬁuﬁ’u
Tnsea1a fleamnmudmmiaes 'H NMR 7 431
(q, J=7.2 Hz, J,=14.4 Hz, 2H, (-0-CH,-)); "C NMR
7 61.70 (-O-CH,"), 168.00 (-COO-) iag FTIR, cm’'
#i 1694.49 (C=0), 1193.82 (C-0) 15l um 3B uUFUI
flulassadeans EG gndensa
3.9y ius n-Propyl 3,4,5-trihydroxyben

zoate; (PG) (4)

HO OH
OH
n-Propyl Gallate; PG (4)

'"H NMR (D,0): (O, ppm): 0.98 (t, J=7.2 Hz, 3H,
(-CH,-CH,)), 1.75 (sextet, J,=7.2 Hz, J,=14.1 Hz,
2H, (-CH,-CH,)), 4.22 (t, J=6.6 Hz, 2H, (-O-CH,")),
7.13 (s, 2H, (-C=(CH-),) in ring) "C NMR (D,0):
(O, ppm): 9.53 (-CH,-CH,), 21.31 (-CH,-CH,),
67.01 (-O-CH,-), 109.01 (-C=(CH-),) in ring, 122.62
(-C-COO0-), 137.78 (C-4), 144.24 (-CH=COH-) x 2
in ring, 168.30 (-COO-) 11ag FTIR, cm’ : 3452.04
(OH) , 2970.67 (C=C-H)in ring , 1693.79 (C=0),
1615.49 (C=C)in ring , 1538.82 (C-C) 1468.65 (C-
C)in ring , 1198.84 (C-0) Gﬁ’ayaﬁﬁmﬁaﬁué’u
Tasead1a e earnnudnntaves 'HNMR i
422 (t, J=6.6 Hz, (-0-CH,)); “C NMR f 67.01 (-0-
CH,"), 168.30 (-COO-) 1@ FTIR, em” 7 1693.79
(C=0), 1198.84(C-0) Hlumssudundulassadng
@15 PG NADa93 9
4. agﬁ’uﬁ iso-Propyl 3,4,5-trihydroxy

benzoate; (IpG) (5)

2 1
C-o

HO OH
OH
iso-Propyl Gallate; IpG (5)

'H NMR (D,0): (O, ppm): 1.24 (d, 6H, (-CH-
(CH,),)), 5.04 (quintet, J,=6.3 Hz, J,=12.6 Hz, H,
(-0-CH-)), 7.14 (s, 2H, (-C=(CH-),) in ring); "°C
NMR (D,0): (O, ppm): 20.42 (-CH-(CH,),), 69.92
(-O-CH-), 109.01 (-C=(CH-),) in ring , 121.25 (-C-
COO0-) , 137.79 (C-4), 14432 (-CH=COH-) x2 in
ring , 168.90 (-COO-) ag FTIR, cm’ : 3321.90
(OH), 2984.57 (C=C-H)in ring, 1682.84 (C=0),
1614.92 (C=C)in ring, 1537.70 (C-C) 1447.63 (C-
O)in ring, 1108.12 (C-O) ﬂ?agaﬁmmmﬁu &1
Iﬂi\iﬁ%ﬁ\i Lﬁﬂﬂﬁ]"lﬂWTJﬁ”lLlﬁliﬂﬂlﬂﬂ 1HNI\/IRﬁ

5.04 (quintet, J=6.3 Hz, J,=12.6 Hz, (-0-CH-)) "°C
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NMR # 69.92 (-O-CH-), 167.92 (-COO-) 1tae FTIR,
-1 A I A v
cm 9 1682.84 (C=0), 1108.12 (C-O) Humssugu
niuTaseadeens IpG gndednsa
5. 94 Wi s n-Butyl 3,4,5-trihydroxy

benzoate; (NbG) (6)

HO OH
OH
n-Butyl Gallate; NbG (6)

'H NMR (D,0): (O, ppm): 0.93 (t, 3H, J=7.2 Hz,
(-CH,-CH,)), 1.44 (sextet, J,=7.2 Hz, J,=14.4 Hz,
2H, (-CH,-CH,)), 1.70 (quintet, 2H, (-CH,-(CH,-),)),
424 (t, J=6.6 Hz, 2H, (-O-CH,-)), 7.10 (s, 2H,
(-C=(CH-),) in ring); °C NMR (D,0): ®, ppm):
13.54 (-CH,-CH,), 18.73 (-CH,-CH,), 30.29 (-CH,-
(CH,"),), 63.61 (-O-CH,-), 108.41 (-C=(CH-),) in
ring, 119.52 (-C-COO-), 13832 (C-4), 145.50
(-CH=COH-) x2 in ring, 165.82 (-COO-) ttag FTIR,
em’: 3330.10 (OH), 2966.04 (C=C-H)in ring,
1690.70 (C=0), 1615.87 (C=C)in ring , 1538.80 (C-
C) 1469.03 (C-C)in ring , 1197.71 (C-0) Toya
mmmﬁuﬁuimm%’n lﬁﬂ\‘]%WﬂW‘UﬁHlﬁﬂﬁ"Uﬂ\‘]
"HNMR #i 4.24 (t, J=6.6 Hz, (-0-CH,"); "C NMR
1 63.61 (-O-CH,"), 165.82 (-COO-); FTIR, cm™ i
1690.70 (C=0), 1197.71 (C-0) Humsduguinilu
Tn59a519815 NbG nADI93

6. 8Y Wu s iso-Butyl 3,4,5-trihydroxy

benzoate; (IbG) (7)

2
C\oﬁ/
HO OH

OH
iso-Butyl Gallate; IbG (7)

"H NMR (CDCL,): (8, ppm): 0.92 (t, /=7.5 Hz, 6H,
(-CH-(CH,),), 1.28 (d, H, (-CH-(CH,),), 4.9, (sextet,

J=6.0 Hz, H, (-0-CH,-)), 7.10 (s, 2H, (-C=(CH-),) in
ring); °C NMR (CDCL): (8, ppm): 9.45 (-CH,-
CH,), 19.20 (-CH,-CH,), 28.70 (-CH-CH,), 76.8 (-O-
CH-), 110.11 (-C=(CH-),) in ring, 121.74 (-C-COO-),
137.21 (C-4), 143.89 (-CH=COH-) x2 in ring, 167.71
(-COO-) uag FTIR, cm': 3288.64 (OH), 2975.91
(C=C-H)in ring, 1682.32 (C=0), 1614.23 (C=C)in
ring, 1536.71 (C-C) 1448.15 (C-C)in ring, 1114.50
(C-0) %’ayaﬁmmmﬁuﬁuimm?n {19991
@114119v94 'H NMR 7t (sextet, J,=6.0 Hz, H, (-O-
CH-)); "C NMR i 76.8 (-O-CH-), 167.71 (-COO-)
Hag FTIR, cm’ 71 1682.32 (C=0), 1114.50 (C-0)
flumstuduiniiulnseadnans G gadesnia

7. 84 W s n-Pentyl 3,4,5-trihydroxy

benzoate; (NpG) (8)

HO OH
OH
n-Pentyl Gallate; NpG (8)

'H NMR (CDCL,): (8, ppm): 0.92 (m, 3H, (-CH,-
CH,)), 1.40 (t, J,=3.6 Hz, 4H, (-CH,(CH,),-CH,)),
1.73 (m, 2H, (-CH,~(CH,),")), 4.26 (t, J=6.6 Hz, 2H,
(-0-CH,"), 7.10 (s, 2H, (-C=(CH-),) in ring); "C
NMR (CDCL): (8, ppm): 13.86 (-CH,-CH,), 22.29
(-CH,-CH,), 28.10 (-CH,-(CH,),-CH,-), 65.73 (-O-
CH,-), 110.14 (-C=(CH-),) in ring , 121.27 (-C-COO>-),
137.09 (C-4), 143.80 (-CH=COH-) x2 in ring, 167.97
(-COO-) ag FTIR, cm :3355.44 (OH), 2959.32
(C=C-H)in ring, 1682.93 (C=0), 1614.08 (C=C)in
ring, 1535.23 (C-C) 1450.88 (C-C)in ring, 1098.63
(C-0) %’agaﬁmmmﬁué’uimm%’w 119491
AUN19199 'H NMR 71 4.26 (t, J=6.6 Hz, 2H, (-O-

CH,”)); "CNMR % 65.73 (-0-CH,-), 167.97 (-COO-)
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ias FTIR, cm’ “ﬁ 1682.93 (C=0), 1098.63 (C-0O)
Aumstuduinilulnseadsars NpG gadeensa

8. 2y Wu s n-Hexyl 3,4,5-trihydroxy
benzoate; (NhG) (9)

C-o "

HO OH
OH
n-Hexyl Gallate; NhG (9)

'H NMR (CDCl,): (6, ppm): 0.82 (m, 3H, (-CH,-
CH,)), 1.22 (s, 6H, (-CH,(CH,),-CH,)), 1.59 (t, J=7.2
Hz, 2H, (-CH,-CH,~(CH,),")), 4.12 (t, J=6.6 Hz, 2H,
(-0-CH,-)), 7.20 (s, 2H, (-C=(CH-),) in ring); "C
NMR (CDCL): (8, ppm): 13.89 (-CH,-CH,), 22.46
(-CH,-CH,), 25.54 (-CH,-CH,CH,), 28.42 (-CH,-
(CH,),-CH,, 31.41 (-CH,-(CH,),-CH,), 65.77 (-O-
CH,"), 110.64 (-C=(CH-),) in ring , 121.13 (-C-COO>),
137.18 (C-4), 143.83 (-CH=COH-) x2 in ring, 168.06
(-COO0-) ag FTIR, cm': 3356.05 (OH), 2956.06
(C=C-H)in ring, 1682.68 (C=0), 1611.38 (C=C)in
ring, 1548.98 (C-C) 1453.29 (C-C)in ring, 1101.38
(C-0) %’ayjaﬁmmmﬁuﬁ'ﬂﬂim%’n iHi9gaANL
@UM9109 'H NMR # 4.12 (t, J=6.6 Hz, 2H, (-O-
CH,); “C NMR i 4 65.77 (-0-CH,”), 168.06
(-COO-) gz FTIR, em” 71 1682.68 (C=0), 1101.38
c-0) 1iumsduduiniulassad9a1s NoG
ANAI3

9. DU U iso-Hexyl 3,4,5-trihydroxyben

Q

zoate; (ThG) (10)

2
C\OW
HO OH

OH
iso-Hexyl Gallate; IhG (10)

"H NMR (CDCL): (O, ppm): 0.88 (q, J=3.9 Hz, 6H,
(_CH_(CH3)2)5 1.32 (l’l’l, H, (_CH_(CH3)2)3 1.65 (ma

4H, (-OCH-(CH,),CH,)), 5.13 (m, 2H, (-O-CH,")),
7.20 (s, 2H, (-C=(CH-),) in ring); °C NMR (CDCL):
(O, ppm): 19.80 (-OCH-CH,), 21.46 (-CH-CH,),
22.28 (-CH-CH,), 24.70 (-CH-(CH,)), 71.20 (-O-
CH-), 44.97 (-OCH-CH,) 110.22 (-C=(CH-),) in
ring, 121.82 (-C-COO-), 136.98 (C-4), 143.77
(-CH=COH-) x2 inring , 167.65 (-COO-) 1421z FTIR,
em’ @ 3322.75 (OH), 2959.84 (C=C-H)in ring,
1681.94 (C=0), 1613.94 (C=C)in ring, 1534.12 (C-
C) 1448.54 (C-C)in ring, 112422 (C-0) Toyai
annsotuduTasaadie diosmnnudumnives
'HNMR i 5.13 (m, H, (-0-CH-)); "C NMR 71 71.20
(-O-CH-), 167.65 (-COO-) ua e FTIR, cm’ i
1681.94 (C=0), 1124.22 (C-0) tHlumsduduinilu
Tns9a3 193 ThG gnADe9sa

10. 9YWH$ n-Octyl 3,4,5-trihydroxyben

zoate; (NoG) (11)

C-o ™

HO OH
OH
n-Octyl Gallate; NoG (11)

'"H NMR (CDCL,): (5, ppm): 0.86 (t, /=6.9 Hz, 3H,
(-CH,-CH,)), 1.24 (s, 10H, (-CH,(CH,),-CH,)), 1.65
(quintet, J,=7.2 Hz, J,=14.1 Hz, 2H, (-CH,-CH,-
(CH,),")), 4.17 (t, J=6.6 Hz, 2H, (-O-CH,-)), 7.14 (s,
2H, (-C=(CH-),) in ring); "C NMR (CDCL): (9,
ppm): 14.01 (-CH,-CH,), 22.60 (-CH,-CH,), 25.91
(-CH,-CH,CH,), 28.52 (-CH,~(CH,),-CH,), 29.19
(-CH,-(CH,);-CH, ), 29.28 (-CH,-(CH,),-CH, ),
31.78 (-CH,~(CH,),-CH,), 65.68 (-O-CH,-), 110.06
(-C=(CH-),) in ring, 121.14 (-C-COO-), 137.18 (C-
4), 143.89 (-CH=COH-) x2 in ring, 167.94 (-COO-)
ag FTIR, cm’ : 3382.71 (OH) , 2931.54 (C=C-H)in

ring, 1686.63 (C=0), 1613.91 (C=C)in ring, 1548.54



M5@1598UHINGAeNA 11U 185 1uInarT 1T 11(3) : 478-490 (2562) 487

=

(C-C) 1447.43 (C-C)in ring , 1217.47 (C-0) Toyafl
ﬁ1u13ﬂ§ugu1ﬂ§\1ﬁ%/1ﬂ Lﬁ@QﬂWﬂWUﬁHL‘VfﬂQ‘UBQ
'H NMR #1 4.17 (t, J=6.6 Hz, 2H, (-0-CH,") “C
NMR i 65.68 (-O-CH,-), 167.94 (-COO-) 1a ¢
FTIR, cm” 71 1686.63 (C=0), 1217.47 (C-0) flums
SuduiniluTnseadnas NoG gndeanss

11. 9y WuS n-Nonyl 3,4,5-trihydroxyben
zoate; (NnG) (12)

C\O/\/\/\/\/

HO OH
OH
n-Nonyl Gallate; NnG (12)

'"H NMR (CDCL): (O, ppm): 0.85 (m, 3H, (-CH,-
CH,)), 122 (s, 12H, (-CH,(CH,),CH,)), 1.61
(quintet, J=6.9 Hz, J,=13.2 Hz, 2H, (-CH,-CH,-
(CH,),")), 4.15 (t, J=6.6 Hz, 2H, (-O-CH,-)), 7.13 (s,
2H, (-C=(CH-),) in ring); °C NMR (CDCL): (8,
ppm): 14.04 (-CH,-CH,), 22.63 (-CH,-CH,), 25.95
(-CH,-CH,CH,), 28.54 (-CH,-(CH,),-CH,), 29.27
(-CH,-(CH,),-CH, ), 29.33 (-CH,~(CH,),-CH, ),
29.50 (-CH,~(CH,),-CH,), 31.84 (-CH,~(CH,),-CH,),
65.76 (-O-CH,-) , 110.13 (-C=(CH-),) in ring, 121.29
(-C-CO0-), 137.03 (C-4), 143.78 (-CH=COH-) x 2

in ring, 167.97 (-COO-) tta ¢ FTIR, cm’ : 3316.23
(OH), 2955.64 (C=C-H)in ring, 1683.01 (C=0),
1621.57 (C=C)in ring, 1544.81 (C-C) 1469.64 (C-
O)in ring, 1203.26 (C-O) ﬂi’aga‘ﬁmmmﬁu &'u
Iﬂi\‘iﬁ%}%ﬁ Lﬁ@ﬂﬂ1ﬂWUﬁ1L!ﬁ‘LjQﬂl@Q 1H NMR‘ﬁ
4.15 (t, J=6.6 Hz, 2H, (-0-CH,-)) "C NMR 71 65.76
(-0-CH,"), 167.97 (COO-) 1@ ¥ FTIR, cm” i
1683.01 (C=0), 1203.26 (C-0) 5lumsduduinilu

Tn39e3 19615 NnG gnAnas g

2. wamsmaaumsaanqnﬁ%é’maan&?m%’umm
egﬁ’uﬁmmnmunaﬁn (2-12)
nafi1@91nn1snAgeUMTEENgNIAIY
ponFATueYWUTYeINIALNAAN (MG, EG, PG,
IpG, NbG, IbG, NpG, NhG, IhG, NoG i8¢ NnG)
nsaunaan (GA) tazeyWuiueInia
1NAAN (Gallic derivatives) 13 11 815 AD MG, EG,
PG, IpG, NbG, IbG, NpG, NhG, ThG, NoG tag NnG
nageunaauiansduesndatu lasldis
ANV D yya e 2, 2-Diphenyl-1-picrylhydrazyl
(DPPH) radicals %3 ® DPPH radical scavenging 1l

' '
qmﬁ'ma@ﬂmmu HAAIAINT N 2

Y Q{ a Y v J a v H
M3190 2 HAMINATOUMIBONGNTRUBDATIATUYDIBYWHTUDINTALNAANIAYOYWUT (1-12)
Fuasen
a d & Jd (Y] :’J
nsaUNaan losiduanseiug IC,, (ug/mL)

v
!!ﬁzﬂﬂwuﬁsﬂﬂﬁﬂiﬂ!!ﬂﬁaﬂ

U ANMINYY 2.5 pg/mL

(30 M7 QaumiiiTieq)

GA,(R=-H)(1) 69.55+1.19 1.63
MG, (R =-Me) (2) 57.46+0.77 2.14
EG, (R = -Et) (3) 65.30+0.19 2.10
PG, (R = -n-proyl) (4) 67.65+0.88 1.91
IpG, (R = -iso-propyl) (5) 58.91£1.19 2.46
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M5190 2 (99)

nsaunaan

v ¢
uazegﬂwuﬁﬂlmnimmaan

d a d Y
!‘]J?)ﬁ!"li‘l—!ﬂﬂ]ﬁfl‘ﬂfld

U ANMANYY 2.5 ug/mL

IC,, (ug/mL)

(30 M7 Qaumiiitieq)

NbG, (R = -n-butyl) (6) 33.74+0.65 3.81
IbG, (R = -iso-butyl) (7) 57.98+1.06 2.33
NpG, (R = -n-pentyl) (8) 67.04+1.77 2.24
NhG, (R = -n-hexyl) (9) 45.73+1.42 2.79
IhG, (R = -iso-hexyl) (10) 43.49+0.02 2.62
NoG, (R = -n-octyl) (11) 47.48+0.99 3.02
NnG, (R = -n-nonyl) (12) 62.98+1.36 2.23

nsaunaan (GA) (1) ¥anuaIvsnlums
Aueyyadasy ldaangauazais n-Butyl 3.4,5-
trihydroxybenzoate (NbG) (6) Hand 1‘1!@‘1&6186 5%

o J v W

MNGA LABYWUTNNAITINILAAIANNAINIITD
Tumsdueyyadaszing
'd
ﬂ?iﬂﬂﬁ@ﬂﬂﬂﬁﬁ?ﬂﬂj‘]ﬂiﬂTﬂ@ﬂ"]ﬂﬂ“ﬁu
9 aa . . S|
71875 DPPH Radical Scavenging Assay tunis

£ Y Aaan a @ Y
nagougnsaulnsereengatulaslvais

0,0

AH
O,N NO,

NO,

DPPH (Violet)

ANTIOXIDATION

#10819111/N38100 DPPH (1,1-diphenyl-2-

=

picrylhydrazyl) &auilueyyadassnades a1

&£

a a

1ilo DPPH 1S udianasounsooyyadasy
= I Aa
laTasou az11asily DPPH:H Aaa1unanis
NAA0d IAgIAMIRANAUIAIVDITIT 18NN
A = I 1 A
#1naU 517 W1 Twwas Fuiluainisganauues

499 DPPH (Elena et al., 2002; Molyneux, 2003)

NO,

DPPH:H (Colourless)

MNA 4 NTTUIUMIDALDUADONTUAUT

v Y

= <3|
MsmvanNuansa lumsiuaiaiu

v v
a =3 %

I Y aan Aa
puyadase msnvziluaisalgnsenaiu
Id a
vedouttduarsdsenouInadluodn
] o
(Polyphenolics) t¥una119u08a (flavonoids) AT
a 1 d' o [ é Y a
weana1e dan Felanunisesuienalnueg

o 5] d’d 1 a 1 9
mamwmﬂuaamwg"lamaﬂ% (-OH) P8 UBY

2 MyAanu (Nathan and Julia, 2009; 5339550 110
NTINT, 2549) Aensaunaan (GA) idefasan
Taseadunsaunaannuinezingleasendaog
$1uau 3 nyfegAady dred1evesnalnnis
ialfnserdiusendiatuveauiannatan

(Methyl Gallate, 2) Fludat
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COOMe o
W
HO OH o)
OH OH
Methyl Gallate (2)
+ - = *
. 2,3
N NH
O,N NO, O,N
DPPH (Violet) DPPH:H (Colourless)

DPPH DPPH:H

OCH,

OH

M 5 ﬂahlﬂmsﬁ'mmgagaﬁﬁsz DPPH vouuiaunaan (Methyl Gallate, 2)

A o A ] 4 a

Weminsn)asurymsuenda(-ROOH)
Id (Y] = 4 a 1 v 7
unydanon®A15UeHa-ROOR) WUIBYWUT

A A o o’;%’ % = va Y
YoINaanNNAUATIEHIUNINNAT Danaaiu
Ufnieneendiasuiiiooniinsaunaan (GA) (1)
v 2 1A a ° 9 Aa A a &
antunyiauas vz Ideoyyadaseimayum

1 2 Y o Y £ Y aaa
Turates gnuaeiildgnsdiud§asen
PONFIATUAADY LB U NTAUNaan (GA) UA1
P-4 v o VY A '
oS IFUANTTVET = 69.55% UADUANHY methyl
aaldazldarsiunannatan (MG) Wyl
72 v o ' A
nlofIFUAMITUII= 57.46 LaznUNESUNALNAEA
MG) lusssumdvesaonaarlulvafuonla
@ Y s 3 4
(ugsa uazame, 2006) navlianlesisudanis
q.z g’a =4 d' o d' [ 4
FUTIgan 95.77% uagioiiasnadun I
) ~ s d o v ¥ ' '
nanuauFeuieunlosiduansdusInuI vy
A A o Y S < 4 Y g’.; 1
Mavaa llildalesidudnsdudianas ua
' < o A o P v
2819 15NN aITnIuanduasizuuu ey
I Y

asdulynsenaun auindiaunsoi i1y

@

I aan a @ { o
Wumstulfasereensiadulaa uazndidn

o

(Z = va

arsnnavzliauauialunisazats’ldludamh

v
1

AzaINUANA AU INTIZHAA AU IHITAIU

3 &

) 1 % 50} % = o
Tugi Taommizngu lvdunaz ez lulivaas

o A o R ad A
FITOYNUTNAUATIEHNN 11 F15UVIAAUND

WeununsaLNaan U lnswannatan (Propyl
] I P

gallate; PG) (W31, 2562) 1l utedimesnazaie
9 Yy o YR A o I

Tulviuragziiudvstiunumdan lumsiu

Y a o Y 1 @ ¥ o =1

msamueeengasuliun Tuiiu iy ey
A o 3 v A 7 & Aa

1aziATeIa 1019 1 uAY (Wuviwig uay U560,

9
2556) aariudeawsoinldlugadinnssuy

2115 18

asy
Q

9 o [ 4 o 7 a

PNivansodunsizieoywusnsaunaan
(Gallate derivatives) 1@NanuA 11 813 Av MG, EG,
PG, IpG, NbG, IbG, NpG, NhG, ThG, NoG t1ag NnG
& q A A~ g2 S ) o
Falimanannnlosisuanoudnage agil 96.2%,
93.7%, 90.3%, 81.6%, 91.1%, 89.0%, 73.3%, 77.3%,
62.1% 1182 56.0% AUASD taziiioeyWu s
11 é ldnaaeumsiusondarunlseumeuiu
asaunaan (GA) 14a1 IC,, (ug/mL) A0 2.04, 2.10,
1.91, 2.46, 3.81, 2.33, 2.24, 2.79, 2.62, 3.02, 2.23
Hae 1.63 MuUaIaY taziilosSuan1sdues N

a9

AU 2.5 yg/mL B QAN 1181 30 UIR

Q

1511 57.46, 65.30, 67.65, 58.91, 33.74, 57.98, 67.04,
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45.73, 43.49, 47.48, 62.98 11AE 69.55 A1UA 1A U
WwunnTaunaan Ianuamsalumsdueyya

a Y A @ o
aﬁﬁs"lﬂﬂwqw HagoYWUS n-Butyl 3,4,5-

'
A 1o

trihydroxybenzoate (NbG) HiA1d1ga dauoyius

o A A o 4 y&’i =

Arduq Ndunsizd ldneuaianuainise
lumsdmlfisereengiasung arursniirly
I 9 a 4 ' Y
WudeyaniaIngraiaaslungualsaiu

pondatu uazioau llldlugaaivnssu

ao 1/

a a
naAnssnlszma
WYoVBUA MAIFUAL AMINNIMans
a v A A @ A A 4
unImederaling Naiuayu 1nsedle gilnsal

o

sazasadl lunsiiIve

% a
DNA1ID1I
an I I a d
U571 Sauruun. 2548. Ineenaninisernis
£ : £ s 4
vodlviiunazingu. Tedeualas,
NFUNN.
Aaa [ J = =
U1 Faurduun. 2557, 1ale1rins. letagu
4
alas, ngamna.
) A o 4 a =)
WY3101 13599, 2562. Insiaunaan neesls

Y \ = A o
ﬂlﬂNaﬂ%uWﬂNiuﬂiN!ﬂ‘iﬂ&ﬂ]ﬂ1\1.

u

]
1A

LU AN http://www.Patcharapa.com, 13
ANAINUT 2562,
a s a 4 Aan @ I’
WY WIRANWIA LAz T Tauduun.
2556. guiin3enadoyae11sAILIWS.
WM oa 9N oW hitp:/www.
foodnetworksolution.com/wiki/word/1232/

food-spoilage.html, 12 NTNHIAY 2561.

v A = A o 4 v J
UFTE WIAYAT, J99A ATE1019A LA I 1

2

HD4. 2006. mﬁﬂizﬂﬁmmqmﬁuazqw%
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